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The   title  of  this  paper  inplies  that   Agricultirral  Engineers 
are  contrilouting   something  to  rural   electrification.      As   soon  as   time 
had  "been  talren  for  reflection  on  my  promise   to    speak  on  this   suhject 
I   "began  to   ask  what   I   had  contri"buted.      The   fa,ct   that   early  lists  of 
applications   of  electricity   to   agricultiirc  have  "been  "but   little 
altered  in  the   fifteen  years   since   they  were   first   prepared  is  not 
sufficient   evidence   that    the   Agricultural   Engineer  has  "been  con- 
tributing practically   nothing.      True   enough  he  has  not   added  new 
uses,    "but  he  has  l)een  doing   something  in  the  way   of  improving  old 
designs  and  in  indicating  better  ways  of  using. both  old  and  new 
equipment. 

The   evolution  of   the  electric   chick  brooder  is   a  good  example 
of  the  Agricultural  Engineer's  handiwork.      This  device  has  not   been 
accepted  as  widely   as   some  of  us  had  hoped,    but  perhaps   the  fact   that 
it  hasn't    should  be  accepted  as  a  challenge.      It   evidently  has  not 
been  the   com.plete   answer   to   the  poultryman' s  prayer.      Until  he   is 
satisfied  the   electrification  man  has  not   completed  his   task.      It 
is  not  my  intention  to    suggest   tha.t   there   is  no  room   for  differences 
of  opinion.      Some  poultrymcn  will  believe  in  ajnd  will  use  other   types 
of  brooders  regardless  of  how   "foolproof"    an  electric  brooder  may  be 
built,    how  little  it  may   cost  and  how   economically  it  ms^r  be  operated. 

To   attempt   to   evaluate  what   the  engineer  has  contributed  or  is 
now  contributing  would  be   difficult   indeed.      It   is  estimated  that   over 
1,500,000   farms  are  receiving  electric   service   from  central   station 
power   sources.      It  has  been  estimated  that   the  cost   of   that    service   to 
power  organizations  and  farmers  averages   somewhere   around  $700  per 
electrified  farm.      At  this  rate  the   total  investment   is  well  over 
$1,000,000,000,    a  business  hardly   to   be   "sneezed  at".      Of  coirrse   the 
Agricultural  Engineer  is  not  responsible   for  all  of  it,    but   certainly 
with  a  fourth  of  the  farms   each  investing  over  $70®,    he  must  have  had 
at  least   a  small  pajrt. 

Although  no  data  were   available  to    show  the  rate  of  extending 
rural  pov/er  lines  by  public  utilities,    we  nay   estimate   from  previous 


statistics  that  it  is  high.      Some  evidence  of  the  rate  may  "be   seen 
in  fig-ares  recently  released  tj  E.E.A.  j 

"Pov;er  lines  financed  "by   the  R-oral  Electrification  M- 
ministration  are   going  into    service   at   the  rate  of 
rjpproximately   560  miles  each  working  day,    thus  "bring- 
ing electric   service  dally  within  reach  of  a"bout 
1,600   additional   farm  families  and  other  niraJ.  users 
to  whom  its  "benefits  were  never  "before  availa"blc. 

"These  figures  arc   contained  in  a  survey   of  construc- 
tion progress  released  todry  "by  F:EA  Mministrator 
H'arry    Slattery.      Reports   su'bmitted  to  REA  "by  private 
contracting  firms  "building  the   C-overnment-financed 
lines   show  that   during  the  last    three  v/eeks  for  which 
reports  are   available  8,402  miles  were   completed,    an 
average  of  nore   than  560  L:iles  a.  day.      Last  week  was 
the  15th  consecutive  week  in  v/hicn  completed  miles 
approximated  2,500.      An  a.verage  of  450  miles  per  day 
has  "been  maintained   sin'^e  last    Spring,    and  the  con- 
struction pace  ha.s  "been  increasing   steadily." 

It  is  an  interesting  fact   that   although  the  rate   at  v/hich  new 
line  extensions  have  iDeen  made  has  "been  extremely   erratic,    the  rate 
paid  for  electricity^  has  without   exccTDtion  "been  reduced 
each  yerj*.  since  1926.      In  1926   the  average  rate  paid  for  electricity 
was  8.85  .cents  per  kwhr.      In  1938  it  was  4.50- cents  per  k^hr,   a 
reduction  of  ncojrly  50  per-  cent.      True   enough,    the   num"ber  of 
electrified  far::.s  has  increased  to   over   four   times  the  n-am-"ber  in 
1925.      The  unfortunate   thir^   ahout    this  increase  is   that   the  n^omlDer 
of  kilowatt-hours   sold  to    farmers  in  1938  was  less   than  four   tim.es 
the  num'ber   sold  to   them  in  1925.      In  1925   there  were  277,641 
electrified  farms;    at   the   end  of  1938   there  were  1,406,579.      In 
1926   energy    sold   to   farms  was   722,633,000  kilowatt--hours,    and  in 
1938   the   figui^e  was  2,528,035,000. 

Those  da.ta  are   not   altogether  fair  in  that   they  include  irri- 
ga.tion  in  the  western  states.      In  the   eastern  states,   v/here  little  or 
no  irrigation  ha„s  "been  pra.cticed',    the  numlocr  of  electrified  farms  has 
increased    slightly  more   than  five   times,    and  the  energy    sold  to   these 
farms  has  increased  approximately   ten  times.      These  figures  are   en- 
couraging hut   an  average  use   of  only  1,045  kilowatt-hours  does  not 
seem   sufficient  to   justify   the   statement    that   there   are   around 
1,500,000  electrified  farms. 

Portunatelj'   the  Agricultural   Engineer'  s  contri"bution  ma^"  "be 
measured  in  another  waj-.      I'o   sooner  had  the  idea  of  rural  electrifica- 
tion "become   a  real   thing  than  the   engineers  "began  to    study  methods  of 
economically   applying  electricity   to   agricultural   operations.      Starting 
in  January  of  this  year   the  Bureau  of  Agricultural  Cher.i sti*^''   and  Engi- 
neering made   a  survey   of  37   State  Experiment   Stations  to  learn  what 
research  had  "been  done  in  the  uses  of  electricity  in  Agriculture. 
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The    survej'  was  concerned  mainly  with   r,ppli cations  on   the   dairy   and 
poultry   farms.      This  was  natural  "because   it  has  "been 'in  those   two 
fields  also  v-'hcre  most   investigations  have  "been  conducted.      It  is  in  these 
fields  where  most  of  the  applications  have  been  made. 

Perhaps  the  most   common  use   of  electricity  in  either   the  dairy 
or  po^oltry  industry/  is  that   for  lights,    "but    that  has  not  heen  the  most 
pop"ular    study.      One    state   is  contemplating  such  a  study  in  the  dairy, 
another   reports  having  made   some    studies,    mostly  with  ultra-violet, 
and  one  now  has  an  active  project.      In  the   lighting  of  poultry  houses 
interest  has  "been  much  keener;    eight    states  have  done    some  research 
and  others  arc  now  actively  engaged  in  such  studies, 

Cf  the   applications  of  electricity  in  the  dairy  industry  men- 
tioned in  the  earlier   lists,    28  have   been  investigated  at    state   experi- 
ment  stations.     Milk  cooling  has  been  most  popular,    having  been   studied 
in  14  different   states.      One   state  reported  an  active    studjr.      llext   in 
order  of  popularity  was   silage   and  groen  food  cutting.      Twelve   states 
reported   studies.      One  is  no'.v  working  on  the   subject.     'Tater  heaters 
and  "sterilizers"   have  been  the   subject   of   studj''  in  eleven   states   rjid 
is   still   as   attractive  s. '.project   as  axsy .      In  fact   only   feed  grinding 
shares  honors  with  in  in  popularity.      Jive   states  are   a.ctively  inter- 
ested in  each. 

In  the  poultry  industry-"  one   application  seems   to  have   tai:en 
precedence   over  all  others.      Seventeen  states  reported  research  having 

been  done   and  nine  are   still   actively  interested  in  electric   brooding. 
All   studies   seem  to  indicate  that   electric  brooding  is  just   as   satis- 
factory  and  economical   as   ax^r  other  method,    but   there   i  s  no  unanimous 
opinion  on  the  questions  of  forced  ventilation,    dry   litter,    cold-room 
brooding  and  optimum,   area  per  chick  under   the  hover. 

The  use  of  ultra-violet  irradiation  and  artificial  lighting 
(visible)   for  the  control   of  iDroduction  share  equally   in  rjomber  of 
states  that  have  conducted  e::perimcnts.      In  each  of  these   studies 
eight   states  reported  having  done   some   research,    but   at   present   only     ■ 
two   arc    stud;.-ing  ultra-violet   and  eight   are   studying  lighting.      Alto- 
gether,   fourteen  states  have   done    sorac  work  on  lighting  of  layers. 
Still  v.'e    seek  in  vain  for  data  that  will  ]point   to   a  dcfirdto  level 
of  illumination,    an  optim'un  duration  of  the  lighting  period,    or   a 
given  quaJ-it;-  of  light.      One  of  ny   own  experiments   s'lJiggests  tha.t 
brcaMng  the  lighting  tine  into  light  ajad  dark  periods  nay  ha.ve   some 
effect  in  stimulating  production.      Those   tests  have   not  been  continued. 
In  any   event  we  feel  certain  that   investigators  have   not   found  the 
fundamental   reasons  why   lights  influence  production.      Some   suggestions 
have  been  made   and  they    sound  reasonable,    but  until  more   fundamentaJ 
information  is  available,    recomjaendations  must  be  based  on  experience 
and  opinions. 

Sight    states  reported  experiments  in  grinding   and  mixing. 
Three  of   these  reported  grinding  experiments  in  connection  v/ith 
dairying. 


L'any   other   experiments  in  the  use   of  electricity  in  Isoth  poultry 
and  dair^/-  husDandr-y  were  re-oorted.      Six   states  reported  work  in  the 
warming  of  water   for  la^^ing  Mrds   and  nine  others  thir^k  information 
on  the    suDject  would   oe   important  iDUt   do   not  plan  to    study  it. 

In  sunxfia-Tizing   the    studies  only   those   studies  reported  to 
the   sui'veyors  have  "been  tabulated  except  where  literature  was  suonitted 
or  was  otherwise  availaDlc  to   show   that    studios  had  hccn  conduc^tcd. 
Heports   showing  data  were   assumed  to   indicate  research  done.      Ho   douot 
-many   stv.dics  have   been  made  of  which  we  have  no  record.     P-oCords  in 
the  Office  of  Experiment    Stations   show  "but   few  research  projects  in 
ruxal  electrification  largely  hecause    studies  in  this  field  have  "been 
financed  'Qj    state  or  private  funds. 

Undouhtedly,    in  many   experiments  dealing  with  agricultural 
processes,    electricity^  has  "been  adopted  merely   as  a  tool  and  has 
received  no   credit   for  its  pprt.      Most  likclj"    some  of  those 
adaptations  have  heon  ingeniously  v/orked  out   for  the  particular   task, 
hut  would  "be   suita"ble  or  adaptable  to   pjiVcal  farm  operations.      Per- 
haps,   if  we  were  a'ble   to   tra.ce  many  of  the  present  known  applications 
of  electricity  in  agriculture,   we    should  find  that   their  origins  came 
ahout  in  that  wajr  or  "by   some  ingenious  farmer  who    saw   a  chance   to 
save   some   time  or  to  get   out  of  some  hard  or  disagreea.'ble  work,      In 
none  of   these  cases  has   the  .Agricultural  Engineer   taken  a  direct  part. 
Perhaps  he   should  roll  up  hi  s   sleeves  and  sweat    some  out   there  on  the 
farm,     Yi^ith  conditions  and  equipment    sufficiently  inconvenient,    he 
might  demonstrate  the   truth  of  the   statement   that   "Necessity  is  the 
mother  of  invention".      By  virtue  of  his  fundamental   trairdng  in  physics 
and  the   analysis  of  physical  pro"blems,    tha,t  invention   should  really  "be 
of  value. 

Ma;-,r  I    take  a  moment   of  your   time   to  make   this   rppeal?      In  order 
to  mai:e   our   files  as  complete   as  possi"ble  will  you  kindly   send  m.e   as 
complete  files  as  you  may  have  of  your   annual,    semi-ojinual,    or  indivi- 
dual project  reports?     Many  of  these  reports  were  mineographed  and 
suteitted  to  memt'Ors  of  your  ruraJ.   electrification  corxjittees  and  to 
extension  xen,    "but  are  not  in  file  in  our  office,    nor  do  we  Iciow  how 
to   find  then,    except  hy  writing  to   eejzh  state. 


